Past studies that examine gender differences in investment decisions have treated married households as a single decision-making unit. This study improves upon traditional unitary bargaining models and estimates a series of unitary and collective-type models to investigate how a husband's age and relative control over financial resources affects the allocation of assets in women's defined contribution plans. Using data from the Survey of Consumer Finances, the results show that women who are married to less educated and older men are less likely to take on risk with their portfolios. Women who earn a greater share of the household's total earnings are also less likely to invest in risky assets. There is little evidence that the characteristics of the wife affect the husband's investment decisions. The findings have important policy implications, especially with respect to proposed Social Security reforms which would enable workers to choose how their personal security accounts are invested. (JEL J16, D81, G11) 
Introduction
An increasing number of working men and women are no w participating in defined contribution plans, and it is becoming more important that we better understand the factors that influence these types of investment decisions. Participants in defined contribution plans can decide how to allocate their retireme nt savings across different assets. The degree to which a participant is risk averse has a large impact on the asset allocation in his or her defined contribution plans and thus, the income for retirement.
Policy makers investigating the implications of proposed Social Security reforms have been concerned that many workers are investing their retirement assets too conservatively, allocating a larger share of their retirement savings to less risky assets with lower expected returns. Moreover, recent studies which investigate differences in risk aversion and investment decisions have identified gender differences in financial decision-making (Hinz, McCarthy, and Turner, 1997; Jianakoplos and Bernasek, 1998; Sundén and Surette, 1998; Bajtelsmit, Bernasek, Jianakoplos, 1999; Bernasek and Shwiff, 2001; Dwyer, Gilkenson, and List, 2002) . These studies show that women are less likely than men to invest in risky assets. However, they have been unable to clearly identify how the interaction of gender and marital status affects the investment decisions of working men and women. The interaction is more complicated than previous research suggests.
Recent empirical studies that examine gender differences in investment decisions have treated married households as a single decision-making unit. The effect of marital status on the investment decisions of both married men and women has not been explicitly investigated. While theoretical models of family decision-making have been studied extensively, the implications of these models have not been discussed in the context of household savings and wealth and the allocation of assets in househo ld portfolio s. 1 The investme nt choices of married couples are outcomes of joint decision-making. Therefore, we cannot conclude that women are conservative investors unless we study in detail the impact of marriage on women's investment decisions.
This study uses data from the 1995, 1998, and 2001 Survey of Consumer Finances to investigate the effect of marriage on the allocation of assets in women's defined contribution plans. Unitary and collective-type bargaining models are estimated to examine the effects of joint decision-making on the retirement investment decisions of married women. The Survey of Consumer Finances includes detailed information on the pension plans of the respondent and the respondent's spouse, such as the type of plan, account balance, and how the account is invested. Using this information and household demographics, this study examines how a husband's characteristics and relative control over financial resources affects the allocation of assets in married women's defined contribution plans.
The findings have important policy implications, especially with respect to proposed Social Security reforms whic h would enable workers to choose how their personal security accounts are invested. Given concerns about the ability of households to make informed investment decisions, this research provides insight into the consequences of policy decisions related to the investment choices of married women versus married men.
Literature Review
As previously mentioned, several recent studies have examined gender differences in investment decisions and financial risk taking (Hinz et al., 1997; Jianakoplos and Bernasek, 1998; Sundén and Surette, 1998; Bajtelsmit et al., 1999; Bernasek and Shwiff, 2001; Dwyer, et al., 2002) . The results of these studies show that women invest their asset portfolios more conservatively than men, and they exhibit less financial risk-taking. Within this body of literature, two key studies are commonly cited. Jianakoplos and Bernasek (1998) investigate whether gender affects the coefficient of relative risk aversion. Using the framework developed in Friend and Blume (1975) , they measure the coefficient of relative risk aversion by how the portfolio share of risky assets varies with wealth. Jianakoplos and Bernasek (1988) estimate the model separately for single men, single women and married couples. The results show that all three household types exhibit decreasing relative risk aversion. However, the estimated coefficient of risk aversion for single women is significantly less than that for single men indicating that as wealth increases, the proportion of risky assets in single women's portfolio increases less than that of single men. Their results show no significant difference in relative risk aversion for married couples and single females.
Using the information on pension coverage and pension plan characteristics in the 1992 and 1995 Survey of Consumer Finances, Sundén and Surette (1998) examine gender differences in the allocation of assets in defined contribution plans. Their results show that both gender and marital status affect the way individuals choose to allocate their retirement investments across different assets. They report that when the interaction of gender and marital status is omitted from the model, the estimates show that marital status has no effect on the investment decision, and women have a higher probability of investing their retirement plans in bonds than investing in a diversified portfolio between bonds and stocks. According to the results of the model that includes the interaction of marital status and gender, the behavior of married men and women is significantly different from that of single men and women. For example, single women and married men are less likely than single men to allocate a larger share of their defined contribution plans to stocks. Also, married women are more likely than single women to allocate a larger share of their pension plans to bonds.
The work of Sundén and Surette (1998) provides evidence that marital status plays an important role with respect to the investment behavior of women, and that the interaction of gender and marital status on investment decisions is more complicated than previous research has suggested. However, while theoretical models of family decision making and marital bargaining have been studied extensively, few empirical studies have examined the effect of marital bargaining on households savings.
2 When examining the effect of marital bargaining, these studies focus on the fact that women typically live longer than men and wives are typically younger than their husbands Pollak, 1994, 1996; Browning, 2000; Lundberg and Ward-Batts, 2000; Lundberg et al., 2001 ). These observations suggest that wives should prefer to hold greater net worth than their husbands as they approach retirement. Lundberg and Ward-Batts (2000) estimate a bargaining model of household saving behavior, which includes both the characteristics of the husband and the wife. They show that the characteristics of both the husband and the wife, especially age and education, are significant determinants of household net worth. They also estimate another model of household savings, where age and education differences between husband s and wives are used as determinants of bargaining power. They hypothesize that if the wife has greater bargaining power in the household, then the household should have greater net worth than the household in which the wife has less power. Their results show that households in which husbands have more education than their wives have lower net worth. Lundberg et al. (2001) use bargaining models to explain the observed decline in household consumption around the age of retirement. Since the bargaining power in the household depends on the relative control over resources, the husband's retirement from a job may cause a decline in his ability to influence consumption and saving decisions. The results of their model show evidence of a consumption drop at retirement for married couples but not for single households. Consistent with the life-cycle consumption models, single households do not exhibit a significant change in their consumption expenditures at retirement. Their results also show that a decline in consumption for married couples is more pronounced for households in which the age difference between the husband and wife is larger.
The results of these studies show how important marital bargaining is to household savings and consumption behavior. The investment choices for pension plans of married couples are also the outcome of joint decision-making. This study contributes to the literature by specifically examining the impact of marriage on women's retirement investment decisions.
The remainder of this paper is structured as follows. The next section discusses the methodology and empirical framework. The sections that follow describe the data and present the empirical findings. The final section summarizes the results and their implications for policy and future research.
Methodology
Previous research on gender differences in investment decisions focuses on estimating unitary bargaining models of family decision-making. The unitary model assumes that the husband and wife pool their income and maximize a social welfare function based on their individual utilities. This model implies that the degree of risk aversion exhibited by husbands, and thus the allocation of the ir retirement portfolios, is determined by the characteristics of their wives. Similarly, the degree of risk aversion exhibited by wives is affected by the characteristics of their husbands. However, previous literature that estimates unitary bargaining models has ignored the effect that spousal characteristics have on an individual's investment decisions and wealth.
An alternative to a unitary model is a collective bargaining model of family decisionmaking. This model implies that the degree of risk aversion exhibited by a married individual is determined by both the characteristics of their spouse and their spouse's relative control over the household's resources. Collective models assume that whoever controls the resources within the household has a greater impact over the financial decisions within the household.
3 For example, if the husband has greater bargaining power, then the degree to which the husband is risk averse may have a significant impact on the allocation of assets in both the husband's and wife's retirement plans and vice versa.
This study improves upon previous unitary models and estimates a series of unitary and collective-type bargaining models for both husbands and wives. The dependent variable for each model is a discrete outcome such that a respondent's investment choices for their defined contribution plan are defined as 1) investing in mostly bonds, 2) investing in a diversified portfolio, and 3) investing in mostly stocks. The data set used for this study does not collect information on the specific allocation of portfolio shares for each combination of stocks and bonds, and thus there is no clear ordering for each investment choice. For this reason, a multinomial logit model is used to analyze the investment choices of married men and women. Three different models are estimated--a unitary model that improves upon traditional unitary models and two collective-type models.
Respondent's investment choices under the unitary model are determined by the demographics of the respondent and general characteristics of the household. The characteristics of the respondent include age, education, ethnicity, earnings from wages and salaries, and whether the respondent has a managerial-type occupation. Household characteristics include household net worth, the ratio of risky assets to financial wealth, the level of financial risk the household is willing to take, the number of children living in the home, and homeownership. 4 These factors have been identified in previous literature as contributing to an individual's investment decisions. This unitary model improves upon traditional unitary models by also taking into account the spouse's characteristics such as age, education, and earnings. The model also includes whether the spouse has a defined contribution plan, which serves as a proxy for the characteristics of the investment plans and financial behaviors of the spouse.
The two collective-type bargaining models include the same factors as the unitary model and an additional set of factors that control for the spouse's relative control over the household's financial resources. It is important to acknowledge that the data used for this study does not include specific information about how financial decisions are made within the household. For this reason, the first collective model controls for household bargaining power by including the wife's share of total earnings. The second model includes both the wife's share of total earnings and a series of categorical variables that capture differences in age between the husband and wife. Differences in age are included to account for the possibility of a nonlinear relationship between age and investment behavior. These variables have been used as effective measures of household bargaining power in previous literature (i.e. Shelley J. Lundberg and Jennifer WardBatts, 2000; Shelly J. Lundberg et al., 2001 ).
The implications of the unitary and collective-type models are that the characteristics of the spouse and the spouse's relative control over financial resources are significant determinants of an individual's retirement investment decisions, especially those of married women.
Data
This study uses data from the 1995 , 1998 to estimate the multinomial logit models and determine the effect of marriage on the allocation of assets in women's defined contribution plans. The SCF is a triennial survey conducted by the Federal Reserve Board every three years. Each survey consists of a representative sample of the U.S. population and a supplement of high-wealth households drawn from tax information provided by the Internal Revenue Service. Given the dual nature of the data, all summary statistics reported in this paper are weighted to reflect the U.S. population as a whole.
The SCF contains detailed information on wealth, income, the employment status of the respondent and spouse, and other household characteristics. Although most information is collected at the household level, the SCF includes detailed questions on the respondent and spouse's pension eligibility and benefits from current and past employers. Information on pension plans includes the type of plan, account balance, and whether the respondent or spouse can decide how the account was invested. Respondents and spouses are classified as having a defined contribution plan (DCP) if they indicate 1) that they have an account-type pension plan and 2) that they have a choice about how the money is invested in the plan.
In the SCF, the respondent and the spouse are also asked a categorical question about how their account is invested: "How is the money in your defined contribution plan invested? Is it mostly in stocks, mostly in interest earning assets, or is it split between these?" Responses to this question are used to construct the dependent variable used in this paper and to analyze the relationship between married men and women's investment decisions and the characteristics of their spouses.
For the purposes of this study, the sample is restricted to married couples where either the husband and/or wife have a DCP at their current main job. 5 The sample consists of 886 married individuals with defined contribution plans (DCPs) in 1995, 995 in 1998 and 1,225 in 2001. Of the total number of married individuals with DCPs (N=3,106), 2,050 are married men and 1,056 are married women. Of the married men, only 28.4 percent have wives who have a DCP while over 47.5 percent of married women have husbands with a DCP. This is primarily due to the fact that a significant fraction of the spouses of married men are not working and thus not eligible to participate in a DCP through employment.
With respect to how the plans are invested, 11.1 percent of married men indicate that they invest their plan in mostly bonds, 34.9 percent in a diversified portfolio of stocks and bonds, and 53.9 percent in mostly stocks. The investment decisions of married women with respect to the allocation of assets in their defined contribution plans are very similar to married men. Over 12.0 percent or married women report that they invest their plan in mostly bonds, 34.2 percent in a diversified portfolio of stocks and bonds, and 53.1 percent in mostly stocks. Table 1 provides information on how the demographics of the respondent and the characteristics of the spouse differ for married men and women with DCPs by the level of risk of their investment choices. An F-statistic was used to test the difference in means of the three levels of investment categories at the .01, .05, and 0.10 levels. For ease of exposition in discussing the findings, the specific levels of statistical significance are not discussed in the paper. However, they are presented in Table 1 .
In general, regardless of gender, married individuals who invest in mostly stocks are more likely than married individuals who invest in mostly bonds to be younger, white, more educated, to have higher incomes, and to be living in a household that is willing to take average or above average financial risks. Those who have mostly stocks are also more likely to have a spouse who is younger and more educated and to have a spouse who has a defined contribution plan.
With respect to gender, there are several differences between married men and women worth noting. First, consider how differences in the respondent's characteristics appear to affect levels of investment risk for married men and women. With respect to those who invest in mostly stocks, married women are more likely than married men to have lower earnings and lower levels of net worth. Thirty-three percent of married women who invest in mostly stocks report net worth less than or equal to $50,000 compared to 29.6 percent of married men who invest in mostly stocks. Moreover, approximately 22.0 percent of married women who invest in mostly stocks have net worth above $250,000 compared to 25.6 percent of married men who invest in mostly stocks. Not surprisingly, men who invest in mostly stocks are more likely than men who invest in mostly bonds to have higher ratios of risky assets to wealth. For women, this ratio does not vary significantly by their investment choices.
With respect to other demographics, married men who invest in mostly stocks are more likely than those who invest in mostly bonds to have a managerial-type occupation and to own a home. These characteristics do not vary significantly for married women by their investment decisions. However, married women are more likely to have a managerial-type occupation than married men. The number of children in the household does not vary significantly for married men or women.
Consider now the characteristics of the spouse and how these factors may affect the level of investment risk taken on by married men and women. Table 1 provides evidence which suggests that the characteristics of the spouse are more likely to affect the investment decisions of married women than married men. As the statistics indicate, married women who invest in mostly stocks are significantly more likely than those who invest in mostly bonds to have spouses who are younger, more educated, and to have defined contribution plans. In addition, married women who invest in mostly stocks are also more likely than those who invest in mostly bonds to be earning a greater share of the household's total earnings, and they are less likely to report annual earnings below $25,000. Only 22.3 percent of married women who invest in mostly stocks indicate that they earn less than $25,000 compared to 34.6 percent of married women who invest in mostly bonds. Finally, married women who invest in mostly bonds are more likely than those who invest in mostly stocks to have husbands who are "relatively" older than themselves. For example, 50.5 percent of married women who invest in mostly bonds have husbands who are three or more years older than them. Only 34.0 percent of married women who invest in mostly stocks have husbands who are three or more years older.
The trends are not as significant for married men. However, the statistics provide evidence which suggests that, compared to married men who invest in mostly bonds, married men who invest in mostly stocks are more likely to have spouses who are more educated and who have a defined contribution plan.
Overall, these statistics suggest that the characteristics of the spouse are more likely to affect the retirement investment decisions of married women than married men. The spouse's relative control over financial resources also appears to have a greater impact on the investment decisions of married women. The next section tests whether the empirical analysis supports these statistical findings.
Results
The results from the multinominal logit models for married men and women are presented in Tables 2 and 3 . The observations from the 1995, 1998, and 2001 survey years have been pooled and year dummies are included to control for aggregate economic effects. 6 The first two columns of each table present the coefficients for the unitary model (Model 1). The remaining columns present the results for the two collective-type bargaining models (Model 2 and Model 3). For each model, the coefficients are presented for the categories "mostly bonds" and "mostly stocks." The "diversified" category is used as the reference category such that the effect of each variable refers to its effect on the likelihood of choosing "mostly stocks" or 'mostly bonds" relative to the likelihood of choosing a "diversified" portfolio. The findings are discussed without reference to this normalization. Table 2 presents the results for married men. In this table, the unitary model includes only the characteristics of the spouse while the first collective model includes the characteristics of the spouse and the wife's share of total earnings and the second collective model includes all of the previous variables and a series of categorical variables that capture age differences between the husband and wife. In general, there is little evidence that the characteristics of the wife and her relative control over the household's resources have an effect on the investment decisions of married men. The wife's share of total earnings and whether she has a DCP do not appear to have a significant effect on the likelihood of investing in "mostly bonds" or "mostly stocks" for married men. Age differences between the husband and the wife also do not appear to have a significant effect. The exception is that husbands who have more educated wives are significantly more likely to invest their plans in "mostly stocks." Table 2 further reveals that, with respect to demographic characteristics, married men who are older and who have a managerial-type occupation are more likely to invest their DCP in "mostly bonds" while those who are homeowners are less likely to invest in "mostly bonds." Not surprisingly, the household's ratio of risky assets to financial wealth and the household's willingness to take average or above average financial risks is positively associated with investing in more risky assets. Table 3 presents the estimates from the multinomial logit models for married women. With respect to the characteristics of the spouse, several points are worth noting. First, married women who are married to men who are older and who have more education are significantly less likely to invest in "mostly bonds" as are those who are married to men with a DCP. On the other hand, age differences between the husband and the wife significantly decrease the likelihood of married wome n investing in "mostly stocks." Unlike the findings from the model for married men, these findings provide evidence that the characteristics of the spouse and his relative control over the financial resources have a significant effect on the investment choices of married women.
With respect to demographics, women with lower earnings are less likely to invest in "mostly bonds" while women with managerial-type occupations are significantly more likely to invest in "mostly bonds." For married women, the number of children is also positively associated with investing in "mostly bonds," whereas the number of children does not significantly effect the investment decisions of married men. Not surprisingly, the household's willingness to take average or above average financial risks increases the likelihood that married women invest in more risky assets. Table 4 summarizes the findings and presents the marginal effects for Model 3 with respect to how defined contribution plans are invested (i.e. "mostly bonds," "split between bonds and stocks," and "mostly stocks"). Marginal effects have been calculated at the mean values and are reported for the spousal characteristics since they are the main focus of this paper (See Long (1997) , pp. 165-167 for the details of the calculation). As previously mentioned, the characteristics of the spouse appear to have little effect on married men except that an additional year of education for the spouse results in a 1.3 percentage point increase in the probability married men invest in "mostly stocks."
For married women, the marginal effects suggest that when the wife has more bargaining power (i.e. greater share of total earnings), the wife is less likely to invest in risky assets. When the husband is less educated and 3-5 years older than the wife, she is also less likely to invest in risky assets. Specifically, an additional year of education for the spouse results in a 0.7 percentage point decrease in the probability that married women invest in "mostly bonds." Also, married women who have a spouse with a DCP are 3.7 percentage points less likely to invest in "mostly bonds." The most revealing finding is that married women who have a greater share of total household earnings are significantly more likely to invest in "mostly bonds" and less likely to invest in "mostly stocks." At the sample mean values, a 0.1 unit increase in the wife's share of total earnings results in a 2.3 percentage point decrease in the likelihood of investing in "mostly stocks" and a 1.1 percentage point increase in the likelihood of investing in "mostly bonds." With respect to age differences between the husband and the wife, married women who have husbands who are 3 to 5 years older than them are 14.6 percentage points less likely to invest in "mostly stocks" and 5.9 percentage points more likely to invest in "mostly stocks."
Discussion and Conclusions
Past studies that examine gender differences in investment decisions find that women are less likely than men to invest in risky assets. However, these studies treat married households as a single decision-making unit. Little attention has been given to investigating the affect that joint decision-making has on the investment decisions of married men and women. This study improves upon traditional unitary models and estimates a series of unitary and collective bargaining models to investigate the effect of marriage on the allocation of assets in women's defined contribution plans. The results show that women who are married to less educated and older men are less likely to take on risk with their portfolios. Moreover, women who earn a greater share of the household's total earnings are also less likely to invest in risky assets. There is little evidence that the characteristics of the wife affect the husband's investment decisions.
The findings from this study suggest that previous research may not have adequately controlled for marital status and socio-economic determinants. The findings further suggest that marriage may have a significant impact on the resources available to women during their retirement years. Specifically, marriage may be increasing the gap between men and women's retirement savings, especially for households where the husband is less educated and older than the wife. For these households, the privatization of Social Security may further magnify the gap. In these cases, married women may be more likely to retire with significantly lower levels of retirement savings than married men. Given that married couples are more likely to divorce than earlier generations and that women have greater longevity than men, the ability of women to maintain consumption after retirement could be further restricted.
In lieu of increases in the number of defined contribution pension plans and legislative proposals recommending the privatization of Social Security, it is important that financial professionals develop a better understanding of family decision-making with respect to household finances. Marriage may have a significant impact on the resources available to women during their retirement years. Financial professionals may want to collect more information from their clients about financial decision-making processes within a household, especially ho w decisions are being made and who is managing the financial resources. There is a role for financial education to help women understand that it may be in their best interest to become more involved in the financial decisions of the household.
Overall, while this study provides substantial insight into the impact that marriage has on women's retirement investment decisions, it is primarily descriptive and limited in the following respects. First, the characteristics of the spouse may be proxies for the characteristics of the investment plans or other financial behaviors of the spouse, which limits the inferences that can be made. The model in this paper controls for whether the spouse has a defined contribution plan. However, a more complete analysis would take into account in more detail how the investment decisions of the spouse affect the investment decisions of the respondent. Unfortunately, these variables as well as others are likely to be endogenous or simultaneously determined with the DCP investment decisions of the respondent. Given data limitations, these econometric issues are difficult to address and our analysis is unable to account for these added complications.
A second limitation is that the data set used for this study does not include specific information on the process of financial decision-making within the household. We do not know which spouse is specifically making the financial decisions regarding the allocation of assets and how and when those decisions are being made. We also are unable to adequately control for the impact an employer may be having on these decisions. There is the additional concern that gender and marital differences in investment behavior may be driven in part by self selection into jobs with defined contribution plans. For example, individuals with preferences for risk may seek employment with firms that are offering plans with choice. For this reason, additional research is needed to determine if the findings of this study are robust for other types of investments.
However, even with these limitations, the findings of this study have important policy implications, especially with respect to proposed Social Security reforms which would enable individuals to choose how their personal security accounts are invested. However, further research is needed to investigate financial decision-making within the household before our understanding is complete. ______________________________________________________________________________ *** The difference in the means of the three groups is significant at the 0.01 level. ** The difference in the means of the three groups is significant at the 0.05 level. * The difference in the means of the three groups is significant at the 0.10 level. 
